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INTRODUOTION. 

The MONTHLY WEATHER REVIEW for May, 1899, is based 
on reports from about 3,OOO stations furnished by paid 
and voluntary obaeyvera, classified as follows ; regular eta- 
tions of the Weather Bureau, 154; West Indian service sta- 
tions, 10; cotton region stations, 127 ; corn and wheat region 
stations, 133 ; special river stations, 133 ; special raiufall 
stations, 48 ; voluntary observers of the Weather Bureau, 
2,220; Army post hospital reports, 27; United States Life- 
Saving Service, 14 ; Southern Paoific Railway Company, 96 ; 
Canadian Meteorological Service, 33 ; Mexican Telegraphic 
Service, 20 ; Mexican voluntary stations, 7. International 
simultaneous observations are received from a few stations 
and used, together with trustworthy newspaper extracts and 
special reports. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteor- 
ologist to the Hawaiian Government Survey, Honolulu ; the 
Director of the Central Meteorological and Magnetic Observ- 

atory of Mexico; Seiior A. M. Chaves, Director-General of 
Mexican Telegraphs ; Mr. Maxwell Hall, Government Me- 
teorologist, Kingston, Jamaica ; Capt. 8. I. Kimball, Super- 
intendent of the United States Life-Saving Servioe; and 
Capt. J. E. Craig, Hydrographer, United States Navy. 

The REVIEW is prepared under the general editorial super- 
vision of Prof. Cleveland Abbe. 

Attention is called to the fact that the clocks and self- 
registers a t  regular Weather Bureau stations are all set to 
seventy-fifth meridian or eastern standard time, which is 
exactly five home behind Greenwich time; as far as prac- 
ticable, only this standard of time is used in the text of the 
REVIEW, since all Weather Bureau observations are required 
to be taken and recorded by it. The standards used by the 
public in the United States and Canada and by the voluntary 
observers are believed to conform generally to the modern 
international system of standard meridians, one hour apart, 
beginning with Greenwich. Records of miscellaneous phe- 
nomena that are reported occasionally in other standards of 
time by voluntary observers or newspaper corresponden ts are 
sometimes corrected to agree with the eastern standard ; other- 
wise, the local meridian is mentioned. 

FORECJASTS AND WARNINGS. 
By Prof. E. B. QABBIOTT. In oharge of Foment Mvldon. 

Gales of unseasonable severity did not occur 011 the Ameri- 
can sea coasts and the Great Lakes during May, 1599. 

Severe local storms occurred in the States of the upper 
Mississippi and lower Missouri valleys during the latter part 
of the month. The developmeGt of these storms was antici- 
pated by the forecasts, and on the 30th, when well-marked 
tornadoes visited parts of Iowa aud Missouri, the general 
forecast issued from Chicago in the morning gave warning 
for those States of severe and dangerous thunderstorms and 
squalls. 

Early in the month freezing temperature was reached in 
the Northwestern States, and in Utah, Nevada, and northern 
Arizona. This condition was forecast by the Weather Bu- 
reau officials a t  Chicago and San Francisco. Frost wrtriiings 
were not, however, issued, as vegetation was not sufficiently 
advanced. Warnings of frost were issued by the Portland, 
Oreg., office, on the let, l l th ,  lSth, and 19th, and were gen- 
erally verified. 

At the close of the month the Sail Francisco office issued 
rain warnings for California, Nevada, Utah, and Arizona, 
and although the forecasts were made during the dry season 
they were fully verified. 

REV-% 

LONG-RANGE FORECASTS. 

While recognizing that forecasts based upon legitimate 
data can not be regularly made for a period greater than 
forty-eight hours in advance, the Chief of the Weather Bu- 
reau has encouraged the Forecast Officials to give to the pub- 
lic all information regarding unusual and severe types of 
weather permitted by their reports and experience. 

Preceding special events, a forecast for three days is of 
interest and often of great value to communities and districts 
and upon occasions to the entire country, and during periods 
of intense heat or cold and in the presence of drought or con- 
tinued rains information bearing upon the indicated dura- 
tion of existing conditions is a t  times of incalculable value 
not only to the agricultural and commercial interests but 
also to the public a t  large. 

The month of May, 1899, was not marked by unusual or 
severe types of weather. Two events, however, called for 
special long-range forecasts. The first of these was made 
for Chattanooga, Tenn., for the period covered by an open 
air festival. The Chattanooga News of May 10 commented 
upon this forecast as follows : 
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The festival committee was much gratified over the weather during 
the festival. Nothing better could have been desired. Four days be- 
fore the great event came off the committee made a request of Mr. 
L. M. Pindell, the Weather Bureau Observer in charge here, for a pre- 
diction of the festival weather. This was furnished to Washington 
and a long advance forecast three days ahead was made for the week. 
The prediction was verified to the letter. The committee feels under 
great obligations to the Weather Bureau and Mr. Pindell. 

From May 23 to 25, inclusive, a Peace Jubilee was held in 
Washington, D. C. As this was an open air celebration, a 
knowledge of the probable character of the weather during 
the three day period which it covered was valuable to the 
committee on arrangements. The weather had been unsea- 
sonably warm, and this was a condition which in common 
with rain was not calculated to contribute to the success of 
the undertaking. On Monday morning, May 22, the follow- 
ing forecast for the District of Columbia was made: 

Continued cool during the next three days; to-night will be cloudy 
and threatening but generally fair weather is indicated for Tuesday, 
Wednesday, and Thursday; fresh northeasterly winds. 

Barring a shower which passed over the eastern part of 
the District early Tuesday afternoon, no rain fell during the 
three days, the temperature conditions were ideal, and the 
forecast, made for a period of four days in the presence of 
weather conditions which were far from being settled, indi- 
cated with great exactness the character of the weather which 
actually prevailed during the days of the Jubilee. --.--- 

UHICAGO FOREUAST DISTRIUT. 

The month was remarkably free from severe storms. A 
storm moved from the Rocky Mountain region eastward to 
the Lakes from the 26th to the 29th, causing strong winds 
and thunder squalls on the upper lakes. Warning messages 
for high winds and severe squalls :were issued to all points. 
At 6 p. m. of the 30th) signals were ordered up at  all stations 
in advance of a storni which was then in the Dakotas. High 
southerly winds and squalls accompanied the progress of the 
storm across this region on the 31st. 

Aside from the forecaats of freeziug temperature, which 
were sent to the Northwestern States early in the month, the 
frost conditions during May were not a notable factor. 

The thunderstorms which occurred in the district were, as 
a rule, accurately forecast, and the severe storms which oc- 
curred during the latter part of the month were well covered 
both in the State and general forecasts. The general fore- 
cast issued on the 30th was as follows: 

The indications are that the western storm will move eastward, caus- 
ing severe and dangerous thunderstorms and squalls in the Western 
States this afternoon and to-night, and in this section before Wednes- 
'day morning. 

The press dispatches and weather reports on the following 
day showed that the forecast was entirely verified.-H. J. Cox, 

-- -- PTOfeSSOT. 

PORTLAND, OREG., FORECAST DISTRICT. 

A special river bulletin was issued May 6, giving the 
amount of snow in the mountains, and a general discussion 
of conditions prevailing and probability of a flood. This 
bulletin was distributed to interested persons and it has been 
most favorably commented upon. 

The river forecasts cover periods of from 2 to 6 days, and 
all have been verified, not one being 0.5 of n foot from the 
height that did occur. Merchants moved goods from cellars 
and docks when advised to do so by this office; mills and 
canneries close when the river forecast indicates to the own- 
ers that danger is imminent ; farmers plow on the river slope 
down to expected high water, and haying is commenced 
before the expected height is reached. Railroads strengthen 
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bridges and embankments. All persons interested rely 
almost implicitly upon the river forecasts. 

Frost warnings were issued on the lst, l l th ,  18th, and 19th, 
and were in each case generally verified.-B. S .  Pugue, Fore- 
cast 0 ficial. ----- 

SAN FRANUISCO FORECAST DISTRICT. 

On May 1 a forecast wae made for colder weather in Utah 
and Arizona ; and the morning map of the 2d showed a de- 
cided fall in temperature over this district, and temperatures 
below freezing over Nevada, Utah, and northern Arizona. 
This condition continued during the 3d and 4th. Frost warn- 
ings were not issued as vegetation was not sufficiently ad- 
vanced. On the evening of the 30th of May rain warnings 
were issued for northern California. On the morning of May 
31 more complete warnings were sent throughout the entire 
State of California, and also to Nevada and western Arizona. 
In  due time warnings were sent to Utah and eastern Arizona. 
These warnings of rain coming in the dry season, and when 
there were no local indications of an impending rain, re- 
ceived wide atten tion, as hay was very generally cut through- 
out California. The forecasts were verided in every par- 
ticular, unusually heavy rains being reported on the last day 
of May and the first day of June throughout California. 

Forecasts of rain in the desert regions were verified not- 
withstanding these forecasts were issued during the so-called 
dry season. 

The rivers have been full but there have been no reports 
of flood or damage by overflows.-Alexcrnder a. McAdie, Fore- 
cast Oficial. 
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High areall. 
I ................ 
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During the month the paths of six high areas and of nine 
low areas were sufficiently well defined to be traced on Charts 
I and 11. The accompanying table gives the principal facts 
regarding the first and last appearance, the duration, and the 
velocity of these highs and lows. The following description 
is added: 
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